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FRAME SYNCHRONIZING SIGNAL DETECTING METHOD 
FOR REDUCING OCCURRENCE OF ERROR SYNCHRONIZATION 
BEFORE LINK OF FRAME SYNCHRONIZING SIGNAL IS ESTABLISHED 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a frame synchronizing 
signal (a unique word) detecting method, particularly relates 
to a frame synchronizing signal detecting method used for a data 
multiplexing transmitter- receiver of achieving the stable 
establishment of a link by enhancing the detection precision 
of a frame synchronizing signal before the link of a frame 
synchronizing signal is established and of preventing 
non-detection due to noise and disturbance by lowering the 
detection precision of a frame synchronizing signal after the 
link of a frame synchronizing signal is established. 

2. Description of the Related Art 

Generally, a frame synchronizing signal (also called a 
unique word or a flag) having a specific bit pattern is added 
to the head of data included in each data packet, when a data 
multiplexing transmitter-receiver at the transmitting end 
transmits data, it transmits the data of which a frame 
synchronizing signal is added to the head of the data string, 
when another data multiplexing transmitter-receiver at the 
receiving end receives the transmitted dat a , it detects the frame 
synchronizing signal added to the data and frame synchronization 
with the data multiplexing transmitter-receiver at the 
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transmitting end is achieved using the detected frame 
synchr on izing signal. 

A frame synchronizing signal is normally detected by a 
frame synchronizing signal detector provided to a baseband signal 
processor in a data multiplexing transmitter-receiver . In this 
case, when the frame synchronizing signal detector receives data, 
it searches a frame synchronizing signal having a specific bit 
pattern in the received data, when the added position of the 
frame synchronizing signal in a frame is verified by the search, 
a frame synchronization link is established and afterward, the 
frame synchronizing signal is extracted based upon the verified 
added position of the frame synchronizing signal. 

Fig. 2 is a block diagram showing one example of the 
configuration of the main part of a known data multiplexing 
transmitter-receiver. 

As shown in Fig. 2, a data multiplexing 
transmitter-receiver 20 is provided with an antenna 21, a 
duplexer 22 formed by a change-over switch, a radio -frequency 
(RF) transmitter-receiver 23 provided with a radio -frequency 
(RF) signal transmitter 23 x and a radio- frequency (RF) signal 
receiver 2 3 2 , a modulator -demodulator (MODEM) 24 provided with 
a modulating circuit (MOD) 24 x that converts a baseband signal 
to a radio- frequency signal and a demodulating circuit (DEM) 
24 2 that converts a radio -frequency signal to a baseband signal 
and a frame synchronizing signal detector 25 lf includes a baseband 
signal processor 25 that processes a baseband signal, a control 
panel 2 6 and a microcomputer and also includes a control unit 



(CPU) 2 7 that generally controls the data multiplexing 
transmitter-receiver 20. 

The common terminal of the duplexer 22 is connected to 
the antenna 21, one selection terminal is connected to the output 
terminal of the radio -frequency signal transmitter 23i, the other 
selection terminal is connected to the input terminal of the 
radio- frequency signal receiver 23 2 and the control terminal 
is connected to the control unit 27. The input terminal of the 
modulating circuit 24 x is connected to the output terminal of 
the baseband signal processor 25 and the output terminal is 
connected to the input terminal of the radio- frequency signal 
transmitter 23i . The input terminal of the demodulating circuit 
24 2 is connected to the output terminal of the radio- frequency 
signal receiver 23 2 and the output terminal is connected to the 
input terminal of the baseband signal processor 25 . The baseband 
signal processor 25 is connected to the control unit 2 7 and the 
control panel 26 is also connected to the control unit 27. 

The data multiplexing transmitter- receiver 2 0 having the 
configuration described above operates as follows. 

Data transmission between the data multiplexing 
transmitter- receiver 2 0 and a data multiplexing 
transmitter-receiver on the side of a counterpart (not shown) 
is set so that the transmitting timing of transmit data and the 
receiving timing of receive data alternately present themselves 
by time division multiplexing. 

When the data multiplexing transmitter-receiver 20 comes 
into data transmitting timing, the control unit 27 instructs 
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the baseband signal processor 2 5 to generate transmit data and 
switches the duplexer 22 to the side of the radio- frequency signal 
transmitter 23 x . At this time, the baseband signal processor 
25 generates packet data of a determined format and supplies 
the packet data to the modulating circuit 24 x . The modulating 
circuit 24! modulates the supplied packet data to a transmitting 
radio -frequency signal and supplies it to the radio- frequency 
signal transmitter 23! . The radio- frequency signal transmitter 
23i amplifies the supplied transmitting radio- frequency signal 
so that the level reaches a transmission level, supplies it to 
the antenna 21 via the already switched duplexer 22 and transmits 
it to the data multiplexing transmitter-receiver on the side 
of the counterpart in a transmitting timing as a radio signal. 

In the meantime, when the data multiplexing 
transmitter-receiver 20 comes into data receiving timing, the 
control unit 27 instructs the baseband signal processor 25 to 
prepare for the processing of receive data and switches the 
duplexer 22 to the side of the radio- frequency signal receiver 
23 2 . At this time, when a radio signal including receive data 
is incoming to the antenna 21, the radio- frequency signal 
receiver 23 2 receives the radio signal as a radio- frequency signal 
for receiving from the antenna 21 via the already switched 
duplexer 22, amplifies the radio- frequency signal for receiving 
to a predetermined level and supplies it to the demodulating 
circuit 24 2 . The demodulating circuit 24 2 demodulates the 
supplied radio -frequency signal for receiving to a baseband 
signal and generates packet data. The packet data is supplied 



to the baseband signal processor 25 andaf ter it is checked whether 
the packet data is normal receive data or not by the baseband 
signal processor 25, data is extracted and is supplied to the 
control unit 27 and others . When the frame synchronizing signal 
detector 25 1 in the baseband signal processor 25 receives data, 
it searches a frame synchronizing signal having a specific bit 
pattern in the received data as described above, when the added 
position of the frame synchroni zing signal in the data is verified 
in the search, a frame synchronization link is established, 
afterward, the frame synchronizing signal is extracted based 
upon the verified added position of the frame synchronizing 
signal and the extracted frame synchronizing signal is supplied 
to the control unit 27 and others. 

Afterward, when the data multiplexing 
transmitter-receiver 2 0 comes into data transmitting timing, 
the same processing as that at the transmitting timing is executed 
again and afterward, receiving data and transmitting data are 
also repeatedly executed. 

The known data multiplexing transmitter-receiver 2 0 sets 
the detection precision of a frame synchronizing signal to 
detection precision experientially determined (regular 
detection precision) when the frame synchronizing signal is 
detected by the frame synchronizing signal detector 25 x and 
establishes a frame synchronizing signal link depending upon 
the set regular detection precision. 

The reason why the detection precision of a frame 
synchronizing signal is set to such regular detection precision 



is as follows. If the detection precision of a frame 
synchronizing signal is set so that it is higher than the regular 
detection precision, there is an advantage in that error 
synchronization is reduced and the establishment of a stable 
link can be achieved before a frame synchronizing signal link 
is established (a link is tried) , however, there is a disadvantage 
in that after a frame synchronizing signal link is established, 
non-detection due to slight noise superimposed on data and 
disturbance is often caused and the detection rate of a frame 
synchronizing signal is deteriorated. In the meantime, if the 
detection precision of a frame synchronizing signal is set so 
that it is lower than the regular detection precision, there 
is an advantage in that the occurrence of non- detect ion due to 
slight noise superimposed on data and disturbance is reduced 
and the detection rate of a frame synchronizing signal is enhanced 
after a frame synchronizing signal link is established, however, 
there is a disadvantage in that before a frame synchronizing 
signal link is established, error synchronization is frequently 
caused and it takes a long time to establish a link. 

The regular detection precision used in the known data 
multiplexing transmitter-receiver 20 when a frame synchronizing 
signal is detected is acquired as a result by relieving the 
disadvantage in the case where the detect ion precision of a frame 
synchronizing signal is set so that it is higher than the regular 
detection precision and the disadvantage in the case where the 
detection precision of a frame synchronizing signal is set so 
that it is lower than the regular detection precision, however, 



these disadvantages are not completely solved. 



SUMMARY OF THE INVENTION 
The invention is made in view of such a technical 
background and the object is to provide a frame synchronizing 
signal detecting method of reducing error synchronization before 
a frame synchronizing signal link is established and of enhancing 
the detection rate of a frame synchronizing signal after a frame 
synchronizing signal link is established. 
q To achieve the object, the frame synchronizing signal 

p detecting method according to the invention is characterized 

m 

|1 in that a transmitter-receiver that transmits and receives a 
#° radio- frequency signal, a modulator-demodulator that converts 
a radio -frequency signal to a baseband signal and converts vice 
NJ versa and a baseband signal processor that processes a baseband 
P signal are at least provided, the baseband signal processor is 
pO? provided with a frame synchronizing signal detector and when 
a frame synchronizing signal included in received data is 
detected the frame synchronizing signal detector sets the 
detection precision of a frame synchronizing signal before a 
frame synchronization link is established to a high value and 
sets the detection precision of a frame synchronizing signal 
after the frame synchronization link is established to a lower 
value than the abovementioned detection precision. 

According to the means, the occurrence of error 
synchronization is reduced and the establishment of a stable 
link can be achieved by setting the detection precision of a 
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frame synchronizing signal before a frame synchronization link 
is established so that it is high and non-detection due to slight 
noise superimposed on data and disturbance is reduced and the 
detection rate of a frame synchronizing signal can be enhanced 
by setting the detection precision of a frame synchronizing 
signal after a frame synchronization link is established so that 
it is low^ 

As an example suitable for the means, the frame 
synchronizing signal detector is provided with a shift register 
that temporarily stores received data, a frame synchronizing 
signal storage that stores a frame synchronizing signal, a 
comparator that detects coincidence of a frame synchronizing 
signal extracted from the shift register and the frame 
synchronizing signal output from the frame synchronizing signal 
storage, a counter that counts the coincidence output of the 
comparator, a detection precision setting device that sets the 
detection precision of the frame synchronizing signal to a high 
value or a low value according to the value of the counter so 
that it is high or low and a frame synchronizing signal detection 
signal output device that detects the frame synchronizing signal 
from the received data with the detection precision set by the 
detection precision setting device. 

According to the configuration, if a function produced 
by the abovementioned means is achieved by the frame 
synchronizing cignal detector, the frame synchronizing signal 
detector can have a relatively simple configuration and as a 
result, the manufacturing cost and the occupied volume are not 



greatly increased. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows one embodiment of a frame synchronizing signal 
detecting method according to the invention and is a block diagram 
showing the configuration of the main part of a frame 
synchronizing signal detector in a baseband signal processor 
of a data multiplexing transmitter-receiver; and 

Fig. 2 is a block diagram showing one example of the 
configuration of the main part of a known data multiplexing 
transmitter-receiver. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to the drawings, an embodiment of the invention 
will be descrioed below. 

Fig . 1 shows one embodiment of a frame synchroni zing signal 
detecting method according to the invention and is a block diagram 
showing the configuration of the main part of a frame 
synchronizing signal detector in a baseband signal processor 
of a data multiplexing transmitter-receiver. 

As shown in Fig. 1, as components except the baseband 
signal processor in the data multiplexing transmitter-receiver 
are substantially the same as those in a known data multiplexing 
transmitter-receiver shown in Fig. 2, they are not shown in Fig. 
1. 

As shown in Fig. 1, the frame synchronizing signal detector 
li in the baseband signal processor 1 includes a shift register 



(SR) 2 composed of m (an integer) rows the number of which is 
equal to a sampling rate (the number of data shift clocks) and 
n (an integer) columns for sequentially shifting received data, 
a comparator (COMP) 3 that detects the number of coincidence 
between a bit input from the shift register 2 and a bit input 
from a frame synchronizing signal storage 4 described later and 
generates incidence output every time, the frame synchronizing 
signal storage 4 that stores a frame synchronizing signal having 
a specific bit pattern, for example '01111110', a coincidence 
number counter 5 that counts the number of coincidence output 
supplied from the comparator 3 for every frame, a detection 
precision setting device 6 that selects high detection precision 
or low detection precision according to the number of counts 
supplied from the coincidence number counter 5 and sets the 
detection precision of a frame synchronizing signal output from 
a frame synchronizing signal detection signal output device 7 
described later and the frame synchronizing signal detection 
signal output device 7 that detects a frame synchronizing signal 
in the received data according to detection precision setting 
information supplied from the detectionprecision setting device 
6 and supplies the detected frame synchronizing signal to a frame 
synchronizing signal detection signal output terminal 8. Bit 
data D 00 and D (n _ 1)0 in "D 00 , D 0 i, D 0 ( m -D, D 10 , D U) D 1(B . 1)f 

/ D (n -i)o/ Djn-ui, , D (n-i) (m-i) " show data bits included in 

each row of the shift register 2. 

In the frame synchronizing signal detector l lf the input 
terminal of the shift register 2 is connected to the output 
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terminal of a demodulating circuit located before and not shown 
in Fig. 1 and the output terminal is connected to a first input 
terminal of the comparator 3 . A second input terminal of the 
comparator 3 is connected to the output terminal of the frame 
synchronizing signal storage 4 and the output terminal is 
connected to the input terminal of the coincidence number counter 
5 . The output terminal of the coincidence number counter 5 is 
connected to the input terminal of the frame synchronizing signal 
detection signal output device 7. The control terminal of the 
frame synchronizing signal detection signal output device 7 is 
connected to the output terminal of the detection precision 
sett ing device 6 and the output terminal of the coinc idence number 
counter 5 and the output terminal is connected to the frame 
synchronizing signal detection signal output terminal 8. 

The frame synchronizing signal detector l x having the 
abovementioned configuration is operated as follows. 

First, the operation in link trial, that is, the operation 
until a frame synchronization link is established will be 
described. 

When received data is supplied from the demodulating 
circuit locatedbef ore to the frame synchronizing signal detector 
li, the received data is sampled at a rate equivalent to m times 
of the transfer rate of the received data by a shift clock signal 
and is sequentially accommodated in the shift register 2. At 
this time, the comparator 3 sequentially compares a bit pattern 
sequentially output from the output terminal of the shift 
register 2 and the specific bit pattern of the frame synchronizing 
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signal sequentially output from the frame synchronizing signal 
storage 4 for every bit, generates one polarity of, for example, 
positive coincidence output when the bits are coincident in the 
comparison of the bits and generates the other polarity of, for 
example, inequality output at a zero level when the bits are 
not coincident. Next, the coincidence number counter 5 counts 
the number of coincident output for every frame of the received 
data and supplies the number of counts to the frame synchronizing 
signal detection signal output device 7. As the added position 
of a frame synchronizing signal is not verified before a frame 
synchronization link is established, the detection precision 
setting device 6 supplies a signal set so that a frame 
synchronizing signal is detected with detectionprecision higher 
than regular detection precision to the frame synchronizing 
signal detection signal output device 7. At this time, in the 
frame synchronizing signal detection signal output device 7, 
the detection precision of a frame synchronizing signal is set 
to detection precision higher than the regular detection 
precision, a frame synchronizing signal in the received data 
is detected with the higher detection precision, as a result, 
the added position of the frame synchronizing signal is verified 
and a frame synchronization link is established. 

Next, the operation after the frame synchronization link 
is established will be described. 

This case is identical to the abovementioned case in that 
when received data is supplied from the demodulating circuit 
located before to the frame synchronizing signal detector l 1# 
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the received data is sampled at a rate equivalent to m times 
of the transfer rate of the received data by a shift clock signal 
and is sequentially accommodated in the shift register 2 . At 
this time, as a frame synchronization link is established and 
the added posit ion of a frame synchronizing signal can be verified 
the comparator 3 sequentially compares a bit pattern from the 
output terminal of the shift register 2 and the specific bit 
pattern sequentially output from the frame synchronizing signal 
storage 4 for every bit at timing at which a data bit in the 
verified added position of the frame synchronizing signal is 
sequentially output from the output terminal of the shift 
register 2, as in the abovementioned case, when the bits are 
coincident in the comparison of the bits, the comparator 
generates one polarity of, for example positive coincidence 
output and when the bits are not coincident, the comparator 
generates the other polarity of, for example, inequality output 
at a zero level. Next, the coincidence number counter 5 counts 
the number of coincidence output for every frame of the received 
data and supplies the number of counts to the detection precision 
setting device 6. The detection precision setting device 6 
supplies a signal set so that a frame synchronizing signal is 
detected with detection precision lower than the regular 
detection precision to the frame synchronizing signal detection 
signal output device 7 because the frame synchronization link 
is established. At this time, in the frame synchronizing signal 
detection signal output device 7, the detection precision of 
a frame synchronizing signal is set to detection precision lower 
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than the regular detection precision, a frame synchronizing 
signal in the received data is detected with the lower detection 
precision and the detectedf rame synchronizing signal is supplied 
to a control unit not shown in Fig . 1 and others . 

The detection precision higher than the regular detection 
precision in this embodiment means that in the case where the 
number m of the rows of the shift register is 12, a bit pattern 
of a frame synchronizing signal in the received data and the 
specific bit pattern of the frame synchronizing signal stored 
in the frame synchronizing signal storage 4 are coincident during 
six or more continuous clock pulses and in the meantime, the 
detection precision lower than the regular detection precision 
means that in the case where the number m of the rows of the 
shift register is 12, a bit pattern of a frame synchronizing 
signal in the received data and the specific bit pattern of the 
frame synchronizing signal stored in the frame synchronizing 
signal storage 4 are coincident during three continuous clock 
pulses or approximately 3 continuous clock pulses. 

As described above, in this embodiment, as the detection 
precision of a frame synchronizing signal before a frame 
synchronization link is established is set to a higher value 
than the regular detection precision and in the meantime, the 
detection precision of the frame synchronizing signal after the 
frame synchronization link is established is set to a lower value 
than the regular detection precision, the establishment of a 
stable link in which error synchronization is reduced is achieved 
before the frame synchronization link is established, 
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undetection due to slight noise superimposed on data and 
disturbance is prevented after the frame synchronization link 
is established and the ratio of the detection of a frame 
synchronizing signal is enhanced. 
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